Introduction
Female pattern hair loss (FPHL) is the most common type of hair loss in women characterized by diffuse central thinning over the mid-frontal scalp and with progressive frontal accentuation [1] . Despite the lower prevalence of FPHL in the Chinese population, the number of women with FPHL is enormous due to the large population of China, and it may impact on the psychological and social activities of patients and thereby reduce their quality of life [2] [3] [4] . FPHL and male androgenetic alopecia (MAGA) are histologically indistinguishable, and changes in the duration of hair follicle cycles appear to be similar for both MAGA and FPHL [5] [6] [7] . However, although the androgen-dependent nature of MAGA is well established, this has not been proven in FPHL [8] . Women with hyperandrogenism may develop early-onset FPHL, but most women with FPHL have no other signs or symptoms of hyperandrogenism and have normal androgen levels [9] .
The androgen receptor (AR) gene is located on zone q11-12 of the X chromosome, the length of which is about 90 kb, containing 8 exons. Exon 1 is responsible for encoding of the N-terminal domain of the receptor, the CAG triplet repeats on it encode into the polyglutamine n tract at the N-terminal of the AR gene. Accord- ing to in vitro studies, the transcriptional activity of the AR gene becomes stronger as the CAG repeat numbers get smaller, suggesting a reverse relationship between the two [10, 11] . As a result, studies on the polymorphism of CAG repeat numbers on the AR gene have attracted wide research interest recently. The correlations between the repeat numbers and several diseases such as MAGA, acne, prostate cancer, hypertrichosis, and breast cancer have been established [12] [13] [14] [15] [16] [17] [18] . Thus, we sought to investigate the correlation between the CAG repeat numbers on the AR gene and FPHL in a Han Chinese population.
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Materials and Methods
For further details, see the online supplementary materials (see www.karger.com/doi/10.1159/000446648 for all online suppl. material) ( fig. 1 ).
Results
The median age of the 200 FPHL patients was 31 years (31.38 ± 4.09) and that of the 200 healthy control subjects 33 years (33.51 ± 5.02). Out of the 200 FPHL patients, 142 exhibited moderate FPHL (Ludwig grade II) and 58 exhibited severe FPHL (Ludwig grade III).
Since women have two X chromosomes, the biallelic mean length and the shorter and longer CAG repeat numbers were analyzed, respectively, in our study.
The biallelic mean length of CAG repeat numbers was 23.73 ± 2.04 (range: 18-29.5) in the patient group and 23.90 ± 2.13 (range: 17.5-33.5) in the control group. No statistical significance was observed between the two groups. Similarly, in a comparison of the shorter and longer CAG repeat numbers no statistical significance was observed between the two groups ( table 1 ) .
The biallelic mean length of CAG repeat numbers was 23.60 ± 1.92 (range: 18-29) in the Ludwig II subgroup and 24.07 ± 2.28 (range: 18.5-29.5) in the Ludwig III subgroup. No statistical significance was observed between the two subgroups. Similarly, in a comparison of the shorter and longer CAG repeat numbers no statistical significance was observed between the two subgroups ( table 2 ).
Discussion
The AR is the key species in determining the efficacy of androgen on targeted cells. The length of CAG repeats in the AR N-terminal domain affects the transactivation function of the AR gene. The elimination of the CAG tract in both human and rat AR resulted in elevated transcriptional activation activity, and progressive expansion of the CAG repeats in human AR caused a linear decrease of transactivation function, suggesting a reverse relationship between the transcriptional activity of the AR gene and the CAG repeat numbers [10] . The diversity in CAG repeat numbers is related to race: the CAG repeat numbers of African-Americans are significantly lower than Asian-Americans or white men [19, 20] . In the male population, the mean of CAG repeat numbers has been reported as [18] [19] [20] The androgen plays an important role in MAGA, and a correlation between the CAG repeat numbers and MAGA has been established. However, there are fewer reported genetic association studies for FPHL compared with MAGA [8, 12, 16] . In the present work, we analyzed the correlation between the CAG repeat numbers and FPHL in a Han Chinese population. No significant difference in the CAG repeat numbers was detected between the patient and control groups. Similarly, there was no significant difference in the CAG repeats between the Ludwig II and III subgroups.
Yamazaki et al. [22] monitored the CAG repeat numbers when treating FPHL with finasteride (1mg/d), an antiandrogenic drug which inhibits the 5-α reductase to convert testosterone to DHT, and showed an absence in correlation between the CAG repeat numbers and treatment effect. However, Keene and Goren [23] revealed that finasteride would be more effective for FPHL patients with CAG repeats smaller than 24 in a randomized clinical trial in Caucasians, suggesting the possibility of using the CAG repeat numbers in predicting the sensitivity of patient response to finasteride. The differing results of the two studies may be due to the genetic differences between Asians and Caucasians.
Since the AR gene is located on the X chromosome and women have two X chromosomes, the epigenetic phenomenon of X chromosome inactivation leading to preferential activation of either the shorter or the longer chain may affect the activity of the AR. The methylation of HpaII and HhaI sites less than 100 bp away from this polymorphic short tandem repeat correlates with X inactivation, and the close proximity of the restriction enzyme sites to CAG repeats allows the development of a PCR assay that distinguishes between the maternal and paternal alleles and identifies their methylation status [24] . It is possible to calculate the methylation-weighted CAG repeat numbers based on the method of quantitative PCR product (inactive allele) following the digestion of unmethylated (activated) DNA [23] . However, the X chromosome inactivation pattern of the peripheral blood differs from that of the skin, and the microscopic distribution of X chromosome inactivation in hair follicles is still unknown [25] .
Richeti et al. [26] showed that the level of mRNA in the AR at the frontal-parietal region in women with AGA was higher than the occipital region, and a significant negative correlation was observed between the amount of AR mRNA and the mean number of CAG repeats despite no significant difference in the control group. The study also indicated no significant difference in the CAG repeats between patients and controls, and suggested that the difference in expression of the AR gene could be attributed to the level of mRNA. Data are presented as mean ± SD, with range in parenthesis.
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The results from the present study suggest that the polymorphism of CAG repeat numbers of the AR gene may not be the genetic marker of FPHL in the Chinese population. Further study on mRNA expression of the AR gene could be carried out to clarify the role of the AR gene in FPHL.
